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1
DATA INTERFACE ASSEMBLY

INTRODUCTION

This application 1s a continuation-in-part application of
International Patent Application PCT/AU94/00735 filed 28
Nov. 1994,

This invention relates to a data interface assembly.

This invention has particular but not exclusive application
to data interface assemblies for the transfer of data between
a processor unit and a smart-card and for illustrative pur-
poses reference will be made to such application.

As used herein the expression “transfer” refers to electri-
cal communication by any means and includes transfer of
data upon contact between electrical conductors and by
telecommunication systems.

As used herein the expression “smart-card” means an
identification card or security access device which includes
memory and circuitry enabling the memory to be read from,
written to or otherwise modified. Such cards can include

clectrically erasable programmable read only memory
(EEPROM).

DESCRIPTION OF THE PRIOR ART

Smart-cards have electrical contacts for engagement with
clectrical contacts 1n a slot, keyway or other receptacle in
which the smart-card 1s 1nserted. The memory storage and
processor of the smart-card can be corrupted 1if electrical
contact between the smart-card and 1ts host circuit 1s 1nad-
vertently broken once established. It 1s therefore desirable
that electrical contact not be broken during a transaction
involving use of the smart-card, either by accidental
withdrawal, bumping, jolting or by any other movement
which even if slight can cause chattering of the electrical
contacts. Similarly if communication between the smart card
and 1ts host circuit 1s by telecommunication means, 1t 1s
important that this communication 1s not interrupted until
the transaction or data transfer is completed.

In some known data interface assemblies this problem 1s
addressed by providing a motorised feed assembly which
engages the smart-card, and positively feeds the smart-card
into 1its receptacle between driven rollers or the like, holds 1t
in place during a transaction, and positively retracts the card
after use.

SUMMARY OF THE INVENTION

The present mnvention aims to provide an alternative data
interface assembly which will be reliable and efficient 1n use.

This mnvention 1n one aspect resides broadly in a data
interface assembly for the transfer of data between a pro-
cessor unit and a smart-card, the data interface assembly
including:

a receptacle for receiving the smart-card, the receptacle
having electrical communication means for establish-
ing electrical communication with electrical commu-
nication means on the smart-card; and

locking means responsive to establishment of electrical
communication between the respective electrical com-
munication means for locking the smart-card in the
receptacle.

In one embodiment the respective electrical communica-
fion means includes electrical contacts. Alternatively, the
respective electrical communication means includes tele-
communication means.

The smart-card can be locked 1n the receptacle by any
suitable means such as, for example, clamping means driven
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by a motor which 1s activated upon detection of the electrical
communication between the respective communication

means, or the motor may drive a worm gear to linearly
displace a bolt to lock the card 1n the receptacle. However,
it 1s preferred that the locking means 1ncludes a solenoid, the
smart-card being locked 1n the receptacle upon actuation of
the solenoid in response to establishment of the electrical
communication.

The solenoid may be activated to cause a bolt or other
means to engage the smart-card for retention 1n the recep-
tacle. In a preferred embodiment the solenoid includes an
armature 1n the form of a plunger adapted to lockingly
engage the smart-card on actuation of the solenoid.

It 1s preferred that the data interface assembly includes
data transfer enabling means operable in response to opera-
tion of said locking means to allow data transfer for modi-
fying data stored in the smart-card and/or the processor unit
when the smart-card 1s locked in the receptacle by the
locking means and to prevent such data transfer when the
smart-card 1s not locked in the receptacle by the locking
means.

The data transter enabling means can be activated by a
proximity detection device adapted to detect when the end of
the smart-card 1s adjacent the end of the receptacle or,
alternatively, an auxiliary electrical contact can be estab-
lished when the two ends come 1nto contact. However, it 18
preferred that the data transfer enabling means includes
sensing means for sensing the condition of the solenoid.
Suitably the sensing means senses when the plunger lock-
ingly engages the smart-card.

The sensing means may be a proximity detector as
indicated above, or the sensing means could utilise a laser
beam. However, it 1s preferred that the sensing means
includes a photoelectric device.

In another aspect this invention reside broadly m a
smart-card for use with a data interface assembly as
described above, said smart-card including engagement
means for engagement by the locking means.

The engagement means could be a hasp or any other
means suitably engageable by the locking means, but it 1s
preferred that the engagement means 1s an aperture in the
smart-card for receiving a plunger. Alternatively the engage-
ment means may be a slot or a recess 1n the smart-card.

The data interface assembly may also include a smart-
card as defined above.

In a further aspect this mnvention resides broadly 1n a data
interface assembly for the transfer of data between a pro-
cessor unit and a smart card, the data interface assembly
including;:

a receptacle for receiving the smart card, the receptacle
having electrical communication means for establish-
ing electrical communication with electrical commu-
nication means on the smart card;

locking means responsive to the smart card being received
in the receptacle for locking the smart card in the
receptacle, and

data transfer enabling means operable 1n response to
operation of the locking means to allow data transfer
for modifying data stored in the smart card and/or the
processor unit when the smart card 1s locked 1n the
receptacle by the locking means and to prevent such
data transfer when the smart card 1s not locked 1n the
receptacle by the locking means.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that this invention may be more easily understood
and put 1nto practical effect, reference will now be made to
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the accompanying drawings which 1illustrate a preferred
embodiment of the invention, wherein:

FIG. 1 1s a perspective view of a smart-card and recep-
tacle therefor;

FIGS. 2A and 2B illustrate a side view of a smart-card
before and upon insertion 1nto a receptacle;

FIGS. 3A and 3B 1illustrate a plan view of a smart-card
before and upon complete 1nsertion mnto a receptacle, and
FIGS. 4 to 7 are simplified schematic block diagrams of
preferred embodiments of the data interface assembly.

DETAILED DESCRIPTION OF THE
INVENTION

As 15 best seen 1n FIG. 1, a smart-card 10 has a main
housing 14 housing a microchip processor (not shown) and
an engagement projection 13 having an aperture 11 extend-
ing transversely therethrough and a pair of electrical con-
tacts 12 on the underside (as seen in FIG. 2A). Receptacle
20 has a main slot 21 accommodating housing 14 and a
recess 27 adapted to closely receive engagement projection
13. Recess 27 has a pair of electrical contacts 25 (as seen in
FIG. 2A) adapted to engage with contacts 12. As card 10 is
inserted 1n receptacle 20, the leading edges of contacts 12
and 25 engage and electrical contact 1s maintained during
the sliding action of the contacts as engagement projection
13 becomes fully engaged 1n recess 27.

As 1s best seen 1n FIG. 3A which shows a cut-away view
of receptacle 20, a solenoid 22 having a plunger armature 26
1s positioned adjacent the end of recess 27 such that plunger
26 1s aligned with aperture 11 1n engagement projection 13
of smart-card 10 1f the card 1s fully engaged 1n receptacle 20.
A light source 24 1s aligned with a photo-electric detector
cell 23 such that a beam of light 30 1s mnterrupted by plunger
26 when the plunger is in its retracted position (as seen in
FIG. 3A), but is not interrupted when the plunger is engaged
in aperture 11 (as seen in FIG. 3B). Preferably aperture 11
includes a chamfered edge for ease of insertion of the
plunger 26.

With reference to FIG. 4, 1n use smart-card 10 1s inserted
into receptacle 20 and electrical contacts 12 and 25 engage
at their leading edge and electrical contact 1s maintained as
card 10 becomes fully engaged in receptacle 20. Upon
establishment of electrical contact, solenoid 22 1s actuated
and plunger 26 will engage 1n aperture 11 when card 10 1s
fully engaged 1n receptacle 20. This allows a beam of light
30 to be detected by photoelectric cell 23 (as seen in FIG.
3B). As the beam of light 30 is detected by photoelectric cell
23, enabling circuit 33 1s actuated allowing the transfer of
data between card CPU memory 31 and system CPU
memory 34.

In another embodiment 1llustrated 1in FIG. 5, insertion of
card 10 1n receptacle 20 activates switch 36 which actuates
solenoid 22. Alternatively as illustrated 1n FIG. 6, solenoid
22 1s actuated upon establishment of electrical communica-
tion between RF telecommunications means 37 and 38
associated with receptacle 20 and card 10 respectively.

In an alternative embodiment with reference to FIG. 7,
card 10 contains basic card data 35 such as idenfification of
the establishment where the key assembly 1s valid or accept-
able. As card 10 1s being mserted to become fully engaged
in receptacle 20, a basic data check 32 1s actuated. If the
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basic data 1s 1n order, solenoid 22 1s actuated and the system
proceeds as hereinbefore described.

The data interface assembly of the present invention,
unlike known motorised feed assemblies requires relatively
little maintenance, 1s simple to repair and/or replace, and 1s
thus relatively mnexpensive and efficient 1n use.

Furthermore, because the smart-card 1s locked within the
receptacle, there 1s no possibility of chattering due to break-
ing of electrical communication between the card and
receptacle, for example, if the card 1s accidentally bumped
or jolted 1n use.

It will of course be realised that whilst the above has been
ogrven by way of an illustrative example of this invention, all
such and other modifications and variations hereto, as would
be apparent to persons skilled 1n the art, are deemed to fall
within the broad scope and ambit of this invention as 1s
herein set forth.

[ claim:

1. A data interface assembly for the transfer of data
between a processor unit and a smart card, said data inter-
face assembly including;:

a receptacle for recerving said smart card, said receptacle
having electrical communication means for establish-
ing electrical communication with electrical commu-
nication means on said smart card;

locking means responsive to establishment of electrical
communication between said respective electrical com-
munication means for locking said smart card in said
receptacle, and

data transfer enabling means operable 1n response to
operation of said locking means to allow data transfer
for modifying data stored in said smart card and/or said
processor unit when said smart card 1s locked 1n said
receptacle by said locking means and to prevent such
data transfer when said smart card 1s not locked 1n said
receptacle by said locking means;

wherein said data transfer enabling means includes sens-
ing means for sensing the condition of said locking
means.

2. A data interface assembly as claimed in claim 1,
wherein said respective electrical communication means
includes electrical contacts.

3. A data interface assembly as claimed in claim 1,
wherein said respective electrical communication means
includes telecommunication means.

4. A data interface assembly as claimed in claim 1,
wherein said locking means includes a solenoid, said smart
card being locked 1n said receptacle upon actuation of said
solenoid 1n response to establishment of said electrical
communication.

5. A data interface assembly as claimed in claim 4,
wherein said solenoid includes an armature 1n the form of a
plunger adapted to lockingly engage said smart card upon
actuation of said solenoid.

6. A data interface assembly as claimed in claim 5,
whereln said sensing means senses when said plunger lock-
ingly engages said smart card.

7. A data interface assembly as claimed in claim 6,
wherein said sensing means 1s a photoelectric device.
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